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GAS-STOVE.
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To all whom Tt may COnCeriv:
Be it known thatI, VIRGIL W. BLANCHARD,
of New York, in the county of New York and
State of New York, have invented certain new
and useful Improvements in Gas-Stoves; and
I hereby declare that the following is a full,
clear, and exact description thereof, refer-
ence beinghad totheaccompanying drawings,
which form part of this specification.
This invention is an improvement in gas-
stoves; and its object is toso construct the
same as to produce intense heat. -
My improved apparatus is so constructed
that the gaseous fuel is repeatedly subjected
to the oxidizing effects of heated air intro-

duced therein at different points in its prog-.

ress through the apparatus, the final combus-
tion taking place within an inverted-dome-
shaped combustion-chamber which is heated
to incandescence and may be inclosed within
a casing provided with side openings closed
by mica orother transparent refractory mate-

rial,so that the light from the heated dome can

be diffused around the apparatus.

The apparatus is also designed with an eye
to simplicity and economy of construction,
as well as with a view to attaining approxi-
mately the complete oxidation of all the
combustible elements.in the gaseous fuel and
to inerease the economy of the apparatus by
the consumption of the oxygen in large quan-
tities in the heated air. | |

The invention therefore consists in the
novel construction and combination of parts
hereinafter deseribed and claimed whereby

il

| the desired ends are attained. -

40

45

50

In the accompanving drawings, Figure 11s
a vertical longitudinal section through the
complete gas-stove. Fig.21s a transverse sec-
{ion of the same on line 2 2, Fig. 1. Tig. 318
a section on line 3 3, Fig. 1. -

Referring to the drawings, A designates
the base of the apparatus, which 1s provided
with an imperforate top a, through the cen-
ter of which projects the upturned end of a
gas-inlet pipe B, to which gas is supplied from
the service-pipe through a valved nipple b,
which is connected to pipe B by a small jet
b', so that the gasadmitted into pipe B 1s sup-
plied immediately with a modicum of air at
the jet b’, as shown. Uponthis base b 1is sup-

ported an imperforate cylinder G, upon which

] is supported a plate C' of greater diameter

than the cyvlinder, having perforations ¢ in
its top to admit air into the upper end of the
cylinder, as shown. |

Supported upon- base A and projecting

| through a central opening in plate C'is a tube

D, the lower end of which surrounds the up-
turned end of pipe B and is provided with
air-inlets d around the end of pipe. B, so that
as the gas enters tube D from pipe B a sec-
ond modicum of warm air will be supplied
thereto through the openings d. - .-

~ The plate ¢’ forms the bottom of an air-
heating chamber E, the top and sides of which

are formed by a casting, which has an annu-

lar portion or plate I, forming the top of the

chamber E, said plate being of larger diame-
ter than plate C' and projecting beyond the
same and has a depending annular flange f,
which fits into peripheral grooves C? at the
outer end of plate ¢/, and said flange f forms
the outer wall of the air-heating chamber K.
The casting also has an upstanding flange T
and is provided with an annular series of per-
forations 2 at the base of and to.the inside
of flange 7', by which air can enter the cham-
ber E. -

Supported on plate F and just within the
openings f? is a casing G, whose top g 1S pro-
vided with a central opening g’ for the escape
of produects of combustion, surrounded by an
upstanding flange g~.

Within the casing G and suspended from
the top thereof is an inverted-cup-shaped
shell I, the top of which is imperforate. The

1 side walls of shell H terminate above the plate

F, leaving a space N for the passage of the
products of combustion. Within the shell H
and supported upon plate F Is a cylinder I,
which surrounds the central opening in plate

| T and rises to near the top of shell H, and its

upper end is closed by a perforated casting
J, which has a central depending tube J s
which lies directly above the tube D, so that
the gases escaping from tube D pass into the
tube J' and in so doing draw thereinto an-
other modicum of hot air from the chamber
E. Thistube J'is whatIterm the ‘‘primary
combustion-chamber,” as therein the initial
combustion takes place, and the walls of sald
tube become very hot and assist in heating
the air in the annular passages I° exterior
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thereto. The plate J has numerous perfora-
tube J ', sothatthe hot airean passu p through
the eylinder I and escape into the shell II

tions 7 in it surrounding the upper end of -

from the perforations in casting J, as shown.
The space KX above the plate J and within

the upper end of shell II forms the secondary
and prineipal combustion-chamber of the ap-
paratus. |

- The casing G ean be centered upon plate It
by means of radial ribs 7%, projectin ginward |

from the flange 1’ of plate . If desired, the

- casing G may be inclosed in a suitable hood
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L, supported in the annular extension T or |

plate I, as shown, and on this hood may be

Placed a deflector M, as shown in dotied lines
provided

in Ifig. 1. The casing G may be
with light-openings closed by plates of mica

- orother suitable non-refractory material G',
80 that the light from the incandescent shell
I may radiate through these openings.

In the drawings the featherless arrows in-
dicate the air, the half-feathered arrows in-

‘dicate the gas, and the full-feathered indi-

~cate the products of combustion or the com-

mingied air and gases. The shell I is sus-
pended rigidly in position within the casing
G by the nutted bolts 7/,surrounded by sleeves
i, The parts J, I, C’, C, and A may he se-
curely locked together by means of tie-rods
N, as indicated in the drawings.

In the operation of my invention the cas-

g G and
ignited atthe upperendof tube J'. Then the

~shell and casing should be replaced. The
gas issuing under pressure into tube I3

through jet ' takes in the first quota of air
through the aperture 0® in the pipe. The
mixed gas and air then passes through tube
B into tube D and therein takes to itself an-
other second quota of air throu gh the perfo-
rations d. Thecurrentof gases flowing from
tube D into tube J' will take to itself still an-
other quota of airfrom the chamberE throu oh
the space between the said tubes, and the
mixture burns in tube J' as the primary com-
bustion-chamber, and the products of com-
bustion passing up the entire length of tube
J" are delivered into the secondary combus-
tlon-chamber K at the upper end of shell H,
quickly raising the top of said shell to a very
hightemperatureand hi ghly heating the walls
of the descending and ascending flues %k and
k', respectively, between the cylinder T and
shell II and between the latter and casing G,
the heated current of gases finally eseaping
through the outlet ¢/, as is evident. IHeated
alr is admitted tothe tube D and combustion-
chambers from the chamber E, and currents
of fresh air will be drawn into said chamber
by the suction of the outgoing currents of
heated gases, and this heated air from cham-
ber E will be more or less foreibly injected
into the burning gases at the points d’', per-
forations j, and at the opening between the
tubes D and J', as shown. When the heat

In the chamber K reaches its maximum of in- |

shell II are removed and the oas:

2 | 636,710

tensity, which is evident by the wall of the
shell I becoming incandescent, the tempera-
ture of the air in chamber E will be propor--

tionately increased before it is injected into

the burning gases. In fact, beforethe air en-

proximately to the temperature in said cham-

bers. As the air passes upward around tube

J' it is subjected to the heat of the combus-
tible gases within said tube and also to the

heat of the burning gases in the flue &'. By

this meansasuitable volume ofhi ghly-heated

-airisadded tothe partially-consumed burning
gases in the primary combustion-chamber or

tube J' and a still larger volume of more

“highly - heated air is injected into the in-
tensely-heated products of combustioninthe
secondary combustion-chamber K through
‘theconcentricseries of perforations j/, where- |

ters the combustion-chambers it is heated ap- =

75

by approximately complete oxidation of all

the combustible elements in the fuel is real-
17zed.

Itiswellknown that by injecting into ignited

heated gases fresh airheated to a temperature

approximating that of such gases less air is

required toattainthe combustion of the gases

than would be otherwise necessary. Itisalso
known that by introducing hot air in small
quantities at various points into a current of

~burning gases a more suceessful and gradual

oxidizing of such gases is realized and the =

temperature of the products of combustion
regnlarly increased instead of being lowered
by theintroduction of theair. These known
facts are utilized in my improved stove, where-

‘in Isupply partially-consumed burning gases

witlh fresh air heated to a temperature ap-
proximating that of the gases, thereby effect-
ing the combustion of the latter with the least
expenditure of air thatis possible and realiz-
ing the highest temperature in the combus-
tion-chamber K. It will be observed, there-
fore, that the current of air entering and
traversing chamber E moves in the opposite
direction to the current of gases traversing
chambers J' and KX and passages & &', and it
therefore results that the heat absorbed by
the air is taken from the products of combus-
tion after complete oxidation of the gases
has been effected and is immediately re-
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turned to the hot gases into which the air is

ejected without loss by external radiation.
IHence in my invention thereisno loss of heat
from the apparatus in heating air to an in-
tense temperature foraccomplishing the com-
plete oxidation of the fuel.

During the passage of the ignited gases
through the primary combustion-chamber or
tube J’ the carbon contained in them is ap-
proximately reduced to carbonic oxid and the
hydrogen to water, and it is in the passage
of this mixture through the combustion-cham-
ber K that the carbonic oxid (CO) in them
1Isreduced to carbonie acid, (CO,.) Therefore
the resultant heated gases escaping at the
outlet g* are odorless and are free from the
poisonous diffusible gaseous carbonic oxid
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(CO) which is set free by
fuel in ordinary gas-stoves.

Ttisobviousthat various modifications may
be made in the form and construction of the
apparatus within the scope of my invention,
and therefore I do not consider it restricted
to the specific device illustrated in the draw-
ings.

It will be observed that the upstanding
flange f' extends above the bottom of the
Aues L %'. It thus results that the cool air
is caused to circulate first downward beside
the lower end of passage &', then under said
passage, and then upward through the cen-
tral passage beside
heat will be greatest at the bendsin the flues,
and therefore by using the flange /" more ot
this heat is utilized than would be the case
if this flange were omitted.

Having thus described my invention, what
Ttherefore claim as new, and desire to secure
by Letters Patent thereon, 1s—

1. In a gas-stove, the combination of the

air-heating chamber, the combustion-cham-
ber above the same, the mixing-tube for con-
ducting gas into the combustion-chamber, a
cylinder exterior to the tube forming an air-
passage beside said tube communicating ab
top with the combustion-chamber, through a
series of perforations and descending and as-
cending combustion-flues exterior to the com-
bustion-chamber and communicating there-
with, for the purpose and substantially as
described.
9. In a gas-stove, the combination of the
air-heating chamber, the combustion-cham-
ber above the same, a gas-inlet tube in the
bottoim of said air-chamber, a mixing-tube for
conducting the gasinto the combustion-cham-
ber, a cylinder exterior to the tube forming
an annular air-passage surrounding said tube
and communicating at top with the combus-
tion-chamber through a series of perforations
and escape-flues for the products of combus-
tion above the air-heating chamber, for the
purpose and substantially as described.

3. Inagas-stove, the combination of acom-
bustion-chamber, a gas-inlet, a tube for con-
ducting the burning gases into said combus-
tion-chamber, a cylinder exterior tothetube
forming an annular air-passage surrounding
said tube for supplying air to the said com-
bustion -chamber, and annular descending
and ascending flues for the products of com-
bustion, inclosing said annular air-flue and
combustion - chamber, substantially as de-
scribed. |

4. In a gas-stove, the combination of an air-
heating chamber, a combustion - chamber
above the same, a gas-inlet in the bottom of
said air-heating chamber, a tube for conduct-
ing the gases into said combustion-chamber,
a, cylinder exterior to the tube forming an an-
nular passage surrounding said tube for sup-
plying heated air tothesaid combustion-cham-

‘ber, and annular descending and ascending

the flue k. Naturally the |

the combustion of | flues for the products of combustion, inclos-

ing said annular air-flue and combustion-
chamber, and above the air-chamber, sub-
stantially as described.

5. Ina gas-stove, the combination of an air-
heating chamber, a combustion-chamber, as-
cending and descending flues leading from

| the latter, a mixing-tube for conducting gas

to the combustion-chamber, a cylinder exte-
rior to the tube, forming an annular air-pas-
sage leading from the air-heating chamber to
the combustion-chamber, and a series of air-
jets at the upper end of said passage for ad-
mitting air therefrom into sald combustion-
chamber, all sifbstantially as and for the pur-
pose set forth. | |

6. In a gas-stove, the combination of an alr-
heating chamber, a central gas-inlet tube
therein, a cylinder exterior to the tube form-
ing an air-passage above sald gas-inlet tube,
having a perforated plate closing 1ts upper
end, and a mixing-tube depending from sald
plate; witha combustion-chamber abovesald
plate, closed at top and descendin o-flues lead-
ing from said combustion-chamber and sur-
rounding the air-passage,substantially as and
for the purpose described.

7. Tnagas-stove,the combination of the cyl-
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inder, the tube suspended in said cylinder 95

leaving an air-space between the tube and eyl-
inder, and the inverted shell suspended over
the tube and forming a combustion-chamber

‘at the upper end thereof, and means for ad-
| mitting gas into the lower end of said tube,

and means for admitting air into the space
around the tube for the purpose and sub-
stantially as described. |

3. In a gas-stove, the combination ot the
base, the plate and casting supported thereon,
forming an air-chamber, the cylinder sup-
ported on said chamber, the tube suspended
in said cylinder leaving an air-space therebe-
tween, the inverted shell suspended over the
tabe and forming a combustion-chamber at
the upper end thereof, means for admitting
oas into the lower end of said tube, and means
for admitting air to said space, and from sald
space to the combustion-chamber and the es-
cape-flues for the products of combustion,
substantially as deseribed.

9. In a gas-stove, the combination of the
base, the eylinder, the tuabe suspended in sald
cylinder leaving an air-space therebetween,
the inverted shell suspended over the tube
and forming a combustion-chamber at the up-
per end thereof, means for admitting gas into
the lower end of said tube, means for admit-
ting air to said space, and from its upper end
into the combustion-chamber and a casing
inclosing said shell, substantially as and tor
the purpose described.

10. In a gas-stove, the combination of the
base, the cylinder, the tube suspended in saild
cylinder, the inverted shell suspended over
the tube and forming a combustion-chamber

| atthe upper end thereof, means for admitting
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gas Into thelower end of said tube, and a cas- |

Ing inclosing said shell, substantially as and
for the purpose deseribed.

11. In a gas-stove, the combination of the
base, the gas-supply pipe, the air-chamber,
the vertical gas-mixing tube above the chan.
ber into which the gas is admitted, the com-
bustion-chamber at the upper end of said
tube, a cylinder exterior to the tube forming
the annular air- passage surrounding said
tube, and annularasecending and descending
flues communicating with the combustion.
chamber and surrounding said alr-passage,
for the purpose and substantially as de-
scribed. |

12. In a gas-stove, the combination of the
air-heating chamber, having a central vertical
alr-passage, a tube depending into said pas-
sage, and means for admitting gas into the
lower end of said tube, and the inverted-cup-
shaped shell suspended above said tube and
surrounding said air-passage, and communi-
cating therewith and spaced therefrom sub-
stantially as desecribed.

15. In a gas-stove, the combination of the
alr-heating chamber having a central vertical
air-passage, the perforated plate closing the
upper end of said air-passage, a gas-mixing
tube depending from said plate, and means
for admitting gas into the lower end of said
tube; with the inverted -cup-shaped shell
suspended over said tube and surrounding
sald air-passage and spaced therefrom, and
the casing exterior to said shell whereby is
formed a combustion-chamber above the tube
and descending and ascending flue passages
exterior’ thereto, substantially as described.

14. The combination of the base, the gas-
supply pipe, the eylinder supported on said
base, the perforated plate closing the upper
end of said cylinder, and the mixing-tibe
projecting through said plate; with a casting
F supported on said plate and forming an
air-chamber E, thecylinder supported on said

casting I, a central depending tube in said |

cylinder and an inverted-cup-shaped shell
suspended from the casing exterior to and
spaced from said cylinder, for the purpose
and substantially as deseribed.

15, The combination of the base, the gas-
inlet pipe, the cylindersupported on said base,

‘supported on said cylinder and the

P . 636,710

the perforated plate closing the upper end of
sald cylinder, and the mixing-tube projecting
through said plate; with a casting supported
on sald plate and forming an air-chamber E,
the eylinder supported on said casting, the
perforated plate J, supported on said cylin-
der, having a central depending tube J',and
an inverted-cup-shaped shell suspended from
the casing exterior to and spaced from said
cylinder and also spaced from the casing, for
the purpose and substantially as described.

16. The herein - deseribed gas-stove, con-
sisting of the base A, the gas-pipe I3, the
cylinder C supported on said base, the per-
forated plate C' supported on said cylinder,
and the gas and air mixing tube D within
the cylinder C, the casting F supported on
the plate C" and forming an air-chamber E,
the cylinder I supported on plate IF, and the
perforated plate supported on the cylinder 1
and having a depending gas-mixing tube 1,
with the casing also supported on the plate If
and the inverted-cup-shaped shell II sus-
pended within the casing and inclosing the
cylinder I but spaced therefrom, all substan-
tially as and for the purpose deseribed.

17. The herein-described gas-stove, con-
sisting of the pipes A, the gas-pipe having
gas and air mixing jet 0', the cylinder Csup-
ported on said base, the perforated plate ¢’
gas and
alr mixing tube D within the cylinder C; the
casting F supported on the plate C' and form-
ing therewith an air-chamber E, and having
upstanding flanges /', the cylinder I sup-
ported on piate If, the perforated plate J sup-
ported on the ecylinder I and having a de-
pending gas-mixing tube J’, with the casing
also supported on the plate F, the inverted-
cup-shaped shell H suspended within the
casing and inelosing the eylinder I but spaced
therefrom, and the cover L and deflector M,
all substantially as and for the purpose de-
seribed.

In testimony that I elaim the foregoing as
my own I affix my signature in presence of
two witnesses.

VIRGIL W. BLANCHARD.

In presence of—

JAMES R. MANSFIELD,
. T. WEBSTER.
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